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Executive Summary
No changes to this section.
Introduction
No changes to this section. 
Program Organization

DCERP Overarching Strategy
Purpose of the Baseline Monitoring Plan
Summary of Monitoring Activities
The DCERP baseline monitoring program is described in the DCERP Baseline Monitoring Plan and includes the activities presented in Table 4 -1. DCERP has been designed to study linkages among the various ecosystem components. Table 4 -2 has been revised to identify which module team will be responsible for collecting selected data and also shows the integrated nature of this Baseline Monitoring Plan by identifying other modules that use this same data. 
Setting of MCBCL
No changes to this section. No changes to this sub-section.
Monitoring Objectives and Activities
The Aquatic/Estuarine Module monitoring program is summarized in 
Benefit to MCBCL
No changes to this sub-section.
Aquatic/Estuarine Module Monitoring Components
New River
No changes to this monitoring activity.
Tributary Creeks (Name Changed from Tidal Creeks)
Because of access issues, site issues affecting instrumentation, and our continuous consideration of which sites will best capture both the estuarine gradient and the military impact gradient, our site selection has slightly changed. 
Objective(s)
Relevance to the Base
Scale
Linkages Within Module and Among Other Modules' Monitoring Components
Methods
Spatial/Site Locations
The tidal creek monitoring sites are distributed throughout the estuarine salinity gradient and are representative of MCBCL land uses (e.g., industrial, forested, urban [non-industrial]). All creek monitoring stations will be sited above the range of tidal influence. The sites are illustrated in 
Data Analysis, Products, and Outcomes
New River Estuary-Water Column Chemistry
We are employing two additional profiling stations that will be co-located with the automatic vertical profiling (AVP) sites. This increases the number of profiling stations from 6 to 8 that are sampled once a month. These additional stations provide greater spatial resolution in the mid-estuarine region, where historically, algal blooms and hypoxic events have occurred. These stations will also enable us to compare and cross-calibrate data for process-related, statistical, and, ultimately, modeling purposes. Collecting physical-chemical data at the two additional profiling stations will complement the data collected by the AVPs and will be used to calibrate the AVPs. This is a greater level of activity than originally proposed in the DCERP Baseline Monitoring Plan, but we believe that it is important to have the comparative profiling/AVP data. So far, we have been able to work on this additional task by using existing personnel and completing it within the time allotted. 
New River Estuary-Water Column Primary Producers
Two additional profiling stations are being employed and these will be co-located with the AVP sites. These additional stations provide greater spatial resolution in the mid-estuarine region, where historically, algal blooms and hypoxic events have taken place. In addition, these stations will enable us to compare and cross-calibrate data for process-related, statistical, and, ultimately, modeling purposes. Collecting physical-chemical data at the two additional profiling stations will complement the data collected by the AVPs and will be used to calibrate the AVPs. This is a greater level of activity than originally proposed in the DCERP Baseline Monitoring Plan, but we believe that it is important to have the comparative profiling/AVP data. So far, we have been able to work on this additional task by using existing personnel and completing it within the time allotted. Water column primary productivity is being measured at same sampling stations shown in Figure 6 -4 (omitted Figure 6 -5).
Coastal Wetlands Module
Introduction
No changes to this sub-section. Table 6 .5 has been revised to reflect changes in spatial and temporal scales, which are described in more detail in the following sub-sections.
Coastal Wetlands Module Objectives and Activities
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Benefit to MCBCL
Coastal Wetlands Module Monitoring Components
Landcover and Shoreline Erosion
Objectives
Relevance to the Base
Scale
No changes to this sub-section. 
Methods
Spatial/Site Locations
We have modified the distribution of stations to accommodate alterations in Research Projects CW-1 and CW-2, and this will influence the areas selected for detailed analysis and ground-truthing in support of this monitoring activity. The sites are no longer classified as "Marsh Sites" and "Shoreline Sites." Refer to the spatial scale in Table 6 -5 for a list of the stations where the monitoring activities occur. Land cover will occur for the entire NRE; however, available aerial imagery is still being evaluated. Marsh species composition and density will occur at Sites 1-9. The total number of stations was reduced for the original Monitoring Plan; however, we have increased the replication within each station. Shoreline location and elevation will occurs at Sites 4-11; with paired stations at French Creek, Courthouse Bay, and the Highway 172 bridge.
No changes to the temporal scale, personnel, or variables of this monitoring activity.
Field and Laboratory Procedures
Sampling Design and Collection.
Overall, there were no changes to the sample design and collection procedures; however, available aerial photography and imagery are still being obtained and examined. Therefore, additional modifications to this plan may be necessary after all available imagery is reviewed.
Marsh Surface Elevation
Due to logistical and financial constraints, we reduced the overall number of sites and increased the replication within sites in support of Research Project CW-1. We installed a total of 10 Surface Elevation Tables (SETs) at 3 sites on either side of the ICW (see Figure 6 .7). Within each of these locations, we increased the number of SETs (i.e., level of replication). We also found that we had to install more extensive boardwalks than originally planned due to the fragile nature of the marsh surface. This was particularly true at the Freeman Creek (Site 1), where a 55-m boardwalk was installed. Our concern for the integrity of the marsh surface in the experimental plots also led us to install 12-inch-wide fiberglass grating along the edge of each SET plot to further minimize disturbance of the marsh surface during research and monitoring data collection.
We will also modify the distribution of the remaining eight shoreline SETs (Sites 4-11) to be installed in support of Research Project CW-2. We anticipate that some of the shoreline SETs will be installed within the marsh fringe along the lower portion of the NRE and that a subset of the SETs will be installed along non-marsh shorelines to serve as benchmarks for high-resolution digital elevation models (DEMs). Ground-truthing and boat-based surveys of the NRE shoreline revealed that the areas of greatest interest to the Base, and those experiencing the greatest erosion, are already armored and are not vegetated. In those cases, the installation of SETs and horizon markers to measure sediment accretion are not appropriate approaches to quantifying shoreline erosion.
Objectives
Relevance to the Base
Defense Coastal/Estuarine Research Program (DCERP)
Baseline Monitoring Plan DCERP Baseline Monitoring Plan Addendum 1
Scale
High-resolution measurements (mm) marsh surface elevations and sediment accretion will be obtained with SETs at Sites 1-9 and DEMs will be obtained at Sites 1-11. Tide gauges were installed at Mile Hammock Bay (Site 13) and Wallace Creek (Site 14) to represent high and low salinity, respectively.
Linkages within the Module and among other Modules' Monitoring
Components The location of monitoring stations has changed since the original Baseline Monitoring Plan; however, all monitoring activities in the surface elevation monitoring will still be performed at sites that were used for other Coastal Wetlands Module monitoring activities; see Figure 6 -7 and Table 6-5. In addition, the Aquatic/Estuarine Module will monitor at Sites 1, 4, 5, 6, 7, 8, and 9. This duplication of sites with the Aquatic/Estuarine Module will allow us to examine the relationship between processes affecting marsh surface elevation and the structure and function of adjacent subtidal communities. We will coordinate sampling of the marsh behind the barrier island at Sites 2 with the Coastal Barrier Module monitoring activities. Changes in marsh surface elevation may have significant effects on variables measured by the Aquatic/Estuarine and Coastal Barrier modules, and by sharing sites, we will be able to assess these linkages. Sites 4-9: One SET will be established at each of these sites; the exact location of these sites will be dependent on the results from Research Project CW-2, on review and preliminary analysis of georectified photography of the shoreline, and proximity to shoreline stabilization structures. DEMs will be obtained for each these shoreline sites. We anticipate that some of these shoreline SETs will be installed within the marsh fringe along the lower portion of the NRE and that a subset of the SETs will be installed along non-marsh shorelines to serve as benchmarks for high-resolution DEMs. Ground-truthing and boat-based surveys of the NRE shoreline revealed that the areas of greatest interest to the Base, and those experiencing the greatest erosion, are already armored and not vegetated. In those cases, installation of SETs and horizon markers to measure sediment accretion are not appropriate approaches to quantifying shoreline erosion.
Methods
Spatial/Site Locations
Field and Laboratory Procedures
Sampling Design and Collection
SET installation and reading. SETs will be installed in coastal wetlands following the procedures for a Deep RodSET described by Cahoon and colleagues (2002) . Marker horizons and estimates of marsh surface elevation will be obtained as described by Cahoon (1999) . SETs have become a standard method for obtaining sediment accretion rates in coastal wetlands, including marshes and mangroves. Additional Marsh elevation change will be determined by SETs in plots with a SET benchmark. Elevation changes in plots without SETs at Mile Hammock Bay and Onslow Beach Backbarrier sites will be determined by obtaining DEMs from each plot, using the nearby SETs as a vertical control, and using either a laser survey or real-time kinematic (RTK) global positioning system (GPS) to measure elevation change from the vertical benchmark. We estimate that our horizontal resolution using these techniques will be ±1 cm. Above-ground marsh primary production will be measured annually at each plot within a site.
Sediment particle size and organic matter analyses.
No changes to this sample design.
DEMs. No changes to this sample design.
Water level/tide gauge: No changes to this sample design.
Data Analysis, Products, and Outcomes
Marsh Groundwater and Nutrients
Objectives
Relevance to the Base
Scale
Three sites will be monitoring and characterizing the middle and lower portions of the New River Estuary (NRE) and the ICW. No sites are located in the lower salinity portion of the estuary.
Linkages within the Module and among other Modules' Monitoring
Components Monitoring of hydraulic throughput and marsh nutrient chemistry will be performed at three sites (i.e., Sites 1, 4, and 12) (see Figure 6 -7) and is linked to Research Project CW-1 at Site 1 and provides the infrastructure for Research Project CW-3. All of these sites are positioned to coincide spatially with sampling stations in the Aquatic/Estuarine Module monitoring program.
Methods
Spatial/Site Locations
Marsh nutrients and groundwater will be collected at Sites 1, 4, and 12 (see Figure 6-7) . Freeman Creek (Site 1) was selected because of it represents a tidally dominated euryhaline marsh, and it is co-located with other Coastal Wetlands Module monitoring activities and research projects. French Creek (Site 4) was selected because of its proximity to the G-10 impact area and its proximity to the MCBCL wastewater treatment plant. French Creek is also a representative meso-oligohaline, irregularly flooded marsh characteristic of the upper NRE. Traps Creek (Site 12) is a representative mesohaline, mixedvegetation, pocket-marsh ecotype bisected by an incised stream channel. French and Traps creeks will serve nicely as model marshes for their respective ecotypes in terms of geomorphology, biology, and hydrology. However, another emergent marsh site in fresher water, such as a site originally proposed at Wallace Creek, that has similar geomorphology and hydrology would likely differ in terms of chemical
Defense Coastal/Estuarine Research Program (DCERP) Baseline Monitoring Plan
DCERP Baseline Monitoring Plan Addendum 1fluxes simply because it is less salty. One additional site further up the estuary would be beneficial to DCERP, but it is can not be accommodated with current resources. Instead of sampling at Wallace Creek, Traps Creek was selected because this site is co-located with creek and estuarine sites from the Aquatic/Estuarine Module.
Personnel
Dr. Eric Henry has been added to the project as a supporting researcher to Dr. Craig Tobias.
Field and Laboratory Procedures
Sampling Design and Collection
In Situ, Inc., level TROLL pressure transducers were chosen instead of the onset models originally proposed. This change was made to gain better saltwater compatibility for the transducer housing at a cost reduction of approximately 25%. The cost reduction will permit the purchase of additional transducers, which will result in better coverage and an improved estimate of water exchange in the marsh subsurface.
Data Analysis, Products, and Outcomes
6.3
Coastal Barrier Module
Introduction
Coastal Barrier Module Monitoring Objectives and Activities
Minor changes were made to the spatial or temporal scale of some of the monitoring components, which are reflected in the revised Table 6 -7, and are discussed in more detail in the following sub-sections. 
Benefit to MCBCL
Coastal Barrier Module Monitoring Components
Hydrodynamics (Oceanographic data)
Objectives
Relevance to the Base
No change to this sub-section.
Scale
No changes to this sub-section. Dr. Janelle Reynolds-Fleming has been added as a supporting researcher to Dr. Rick Leuttich.
There have been no other changes to this monitoring activity.
Data Analysis, Products, and Outcomes
Hydrodynamics (ADCP)
Objectives
Defense Coastal/Estuarine Research Program (DCERP)
Baseline Monitoring Plan DCERP Baseline Monitoring Plan Addendum 1 
Shoreface Bathymetry
Barrier Morphology
Objectives
Relevance to the Base
Scale
The area and frequency of mapping have been modified from that presented in the DCERP Baseline Monitoring Plan. Originally, the entire coastal barrier was to be mapped once every 3 years, and 6 focus sites were to be mapped semiannually and before and after storms. In November 2007, we attempted to map the entire coastal barrier island and learned that this was not possible because there is no accessible beach exposed at high tide. This limited us to 4 hours of mapping per day, which does not provide enough time to map the whole coastal barrier in 1 week. If the coastal barrier is mapped over a 1-month period, data collected at the start of the period would not merge with data collected at the end of the period because of the large morphologic changes that can occur across a coastal barrier during a 1-month period. Furthermore, devoting 1 month for mapping the topography of an entire coastal barrier is not cost effective. The modified methods include monitoring 13 coastal barrier sites semiannually as opposed to the original plan in which the entire coastal barrier morphology would be mapped only every 3 years and at 6 barrier sites semiannually.
Linkages within the Module and among other Modules' Monitoring
Components No changes to this sub-section.
Defense Coastal/Estuarine Research Program (DCERP)
Methods
Spatial/Site Locations
The topography of 13 focus sites from the ocean shoreline of Onslow Beach to the top of the first dune line, excluding the no-go impact zone at the north end of Onslow Beach, will be mapped using a Riegl LMS-Z210ii three-dimensional (3-D) terrestrial laser scanner and an RTK GPS. Photomosaics (360 degrees) of each scan position are also created from a digital camera mounted on top of the laser scanner (Figure 3.3-12) . These sites are equally spaced across the coastal barrier, include the same areas where the other monitoring activities are taking place, and experience off-road driving, amphibious military assault training landings, and human disturbances (Figure 6-11) . This activity will still coincide with the bathymetry mapping effort. These two datasets will be merged to estimate the entire volume of the barrier.
Temporal Considerations
Morphology will be assessed semiannually at 13 focus sites and before and after replicate storm events at these focus sites. July 3, 2008
Objectives
The objectives of this monitoring activity are to assess historical and future changes in land use/land cover to provide a comprehensive estimate of ecosystem change at regular intervals for MCBCL.
The Landscape Change Detection monitoring activity will identify change at two scales:
Moderate resolution regional change within the New River watershed. High-resolution change within MCBCL.
Relevance to the Base
In addition to the relevance previously listed in the DCERP Baseline Monitoring Plan, the products from the land use/land cover change analysis will directly benefit the Base in preparing an Environmental Impact Statement (EIS) needed for the 202k staff up. The planned staff increase could bring 5,000 to 7,000 U.S. Marines to Camp Lejeune by 2011. The historical change will provide a baseline for the EIS, representing the past alterations and current conditions before new development (e.g., construction of training facilities, housing) at MCBCL begins as a result of this substantial increase in Base population. This allows for pre-and post-development assessments, which will benefit both DCERP research efforts and can be used as an input to the MCBCL's EIS process.
Scale
Linkages within the Module and among other Modules' Monitoring
Methods
Temporal Considerations
In addition to the Landsat Thematic Mapper (TM) scenes that will be acquired yearly to monitor change in the future, Landsat also will provide a history of change, with cloud-free images available for MCBCL beginning in 1984. An extensive image search was performed, and the likely sequence of dates will be 1984, 1998 or 2000, and 2007. Future increments of change detection using Landsat will be dependent on the continued health of the satellite. There is a significant chance that the current Landsat satellites will be non-functional before replacements are launched in 2011, which would directly impact the time period covered by this DCERP monitoring activity.
We are still trying to locate existing IKONOS imagery from 2004 or 2006 to provide the baseline conditions for the high-resolution imagery analysis; however, this imagery will have some processing challenges due to its high spatial resolution and the small footprint of each scene (multiple separate scenes will be needed to cover all of MCBCL). IKONOS also needs to be specifically tasked; unlike Landsat, no data are collected unless specifically requested. Funds allocated for this monitoring activity would be used to purchase a future set of IKONOS imagery.
Introduction
Atmospheric Module Monitoring Objectives and Activities
The objective of the Atmospheric Module's monitoring activities is to characterize the role of air quality in MCBCL's ecosystem by capturing meteorological and climatological processes and their occurrence in different temporal and spatial scales in support of various research projects that consider and depend on certain biosphere-atmosphere interactions (Table 6-12). 
Benefit to MCBCL
Atmospheric Module Monitoring Components
Combined Meteorology, O 3 , and Fine and Coarse Particulate Matter
Due to constraints on the equipment budget, particulate matter (PM) measurements were eliminated at MCASNR because of its access restrictions and inherent logistical difficulties; therefore, PM measurements are now focused only at the Riseley Pier (RP) and Greater Sandy Run Area (GSRA) tower sites. To summarize, the following modified equipment plan has been established: 
Spatial/Site Locations
The existing stations are summarized in Table 6 -14. These sites surround the Base to the north (Hofmann Forest-Site 8 and Jacksonville Airport-Site 6), west (Holly Shelter-Site 15), southwest (Sneads FerrySites 9 and 10), and south (NOAA buoy-see Section 6.3.4.1). PAR sensors will be installed and operated at MCASNR and RP sites, as well as on top of a 40-m tower (SR-7 near LZ Snipe), approximately 3 km north from the GSRA site. This site will be equipped with additional barometric pressure, temperature, relative humidity, wind speed, and direction sensors (contributed to DCERP by Atmospheric Research & Analysis, Inc.), allowing for monitoring of more regional conditions due to the measurement's height above ground. At each of the three PAR-equipped stations (Table 6-14) , analog signals from the added met sensors, one O 3 analyzer, one PM 2.5 , and one PM 10 nephelometer (only at RP and GSRA), are being acquired via independent data loggers at a sampling rate of 1 Hz, and reduced, quality assured, and reported as 5-minute averages. All meteorological parameters are being continuously measured and evaluated year-round to establish a detailed climatology for the different ecosystems on MCBCL. In contrast to the regulatory network, O 3 is being monitored year round. 
.1 Objectives
The purpose of this section is to describe how DCERP will use existing state-government-operated air quality monitoring stations' data to enhance an understanding of air quality in MCBCL's airshed.
Relevance to the Base
Scale
These sites are fixed within a sub-regional scale up to 100 km; see Table 6 Table 6 -14 in the Section 6.5.4.1 illustrate the location and description of the stations were additional data will be collect and analyzed.
Temporal Considerations
Variable depending on the data stream. 
